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SUMMARY OF ACCOMPLISHMENTS 


Evaluation of end-use milling and baking quality of 2849 
experimental wheat germplasm lines (Fs and later) grown in the 
western states and harvested as the 1986 crop were made. These 
included 772 (from Ws) me ae COR). 62 (ID), 956 (CA), 115 from 
the Western Regional Nurseries, and 230 from commercial and/or 
other sources. To-date analysis and evaluation has been 
completed on about 414 selections from Pew Oa CeCO Ds Criteria 
used to determine acceptable quality were standardized tests for 
flour yield, protein, ash and color; cookie diameter; loaf volume 
SneGeentead ps ecrumbe | onain, dough mixing requirements and water 
absorption; Japanese Sponge cake volume and texture; and Udon 
noodle yield, texture, colornr-and score. ADOUtLY 2435) of. these 
selections were identified as having promising overall Cie ded Gb yemicO 
Blt Cnerr market class Studies included materials from 
snowmold, Loot 2 Ots, dwarf smut, Veleldm a teaae ls Vain Ouse eCreD 
management studies, and resistance to Sadtimuyoastress . These 
represent new advances to have available improved agronomic 
germplasm Swith desirable Guaiipyehomemanketing. Results were 
Ssentedirectly tor the cooperators,:* but can be found in the tables 
ofS udetas fine Nursery ‘Codes #1 Pnezougn #99 % Sees the Pindex of 
Munserres CPages — vy) *foxr nursery titles, locations and breeders. 


The milling and baking properties of 892 Pay generation, “samples 
Peemeacho. 1986 crop breeding programs were evaluated. Thess 
experimental wheats were crossed to develop resistance to snow 
mold, Pi On nO Cy, OWet Paeesmtut trusts, and adaptability to various 
crop management practices, and represent all classes except durum 
and SRW. teSES Used ‘Loecharacterize: end-use quality were flour 
yield, Drea tlour wield (soft wheats), kernel hardness, Powis 
Pre lei, | mixograph, ~ watér absorption’ and dough properties, and 
alwaline: Gwaten retenticnecapacity. About 64% (568) were scored 
as promising to meet the overall quality of their market classes. 
Summary List of Early Generation Nurseries Evaluated is on page 
Do eNO data is included, 


In co-operation with a grant from the PNW Grains- Council the 
milling and baking evaluation were made on commercial composites 
Bey cescciesngslnieawheat crop (1986) ofs@WAV™ OR) stand “ID; #*The data 


was used in their marketing brochures. See Nursery Code number 
024. 
Lime OUDCEACMOhamwiti US. g@ewhedt. Associates, Lac we again 


participated in a Western White Export Cargo analysis project. 
A set of samples (54) was collected from out-going cargos and is 
reported as Nursery Code #88. Another group of 55 samples was 
collected and is-reported as Nursery Code #99. The object of the 
cargo sample project was to follow the end-use qualities of 
export shipments through the marketing year. Results show a high 
degree of uniformity. 


ay 


In cooperation with the PNW Grains Gouncid, 7 advanced 
experimental wheat selections were pilot milled and sent to a 
group of collaborators for evaluations. These include 4 mills in 
Japan, 2 in Korea, 1 in The Philippines, lan Merocca, i Gi 
Egypt, and 11 local milljng and baking farms: Resultss. ofee One 
analysis are in Nursery Code #89. Final publications. oc pee 
collaborator results) is not complete. 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, 
milling and baking data. The following is a list of abbrevi 
column headings in the following tables of data. 


and retrieve our 
ations used as 


NURSCO - Nursery Code Number (located upper left corner of table). 
LABNUM - Laboratory Number (first two digits crop year). 


VAR - Variety or selection name. 

IDNO - CI or Selection Identification Number. 
TWT ~ Test weight in lbs/bu. 

FASH - Flour ash percent at 14% moisture basis. 


FYELD —- Percent of flour obtained. 
MSCOR - Milling score. 





FPROT - Flour protein percent at 14% moisture basis. 
FABSC - Farinograph water absorption corrected to 14% moisture basis. 
FPEAK - Farinograph mixing peak time in minutes. 
FSTAB - Farinograph Stability in minutes. 
BABS ~ Bake water absorption at 14% moisture basis. 
BABSC - Bake absorption corrected to mean protein of nursery. 
MTIME - Optimum mixing time in minutes. 
LVOL - Bread loaf volume observed ciecces, 
LVOLC - Bread loaf volume (cc) corrected for protein to the mean protein of 
Ene nursery. (See tabliesl tor. 2°) 
BCRGR - Bread crumb grain rating code. (See following CONE ratings & Meanings.) 
CODE MEANING 
i Excellent (S*) 
2 Satisfactory cS) 
3 (Q-S) 
4 Questionable-Satisfactory (Q-S) 
5 (Q-8) 
6 Questionable (Q) 
7 (Q-¥) 
8 Questionable-Unsatisfactory (Q-U) 
o Unsafisfactory (U) 
CODI - Cookie diameter in cm's. 
CODIC - Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2) 
VISc - Brookfield viscosity (observed) 
VISCC =- Brookfield viscosity corrected for protein to the mean protein of 
' the nursery. 
CAVOL - Japanese Sponge Cake Volume in ecus. 
SCSCOR - Sponge cake score (scale 1-100) 
WTIN - Noodle weight increase (percent). 


NYELD - Noodle yield. 

NOSCORE- Noodle score (1-100) 

MABS - Mixograph absorption at 14% moisture Cor 

MABSC - Mixograph absorption corrected for protein (%). 

MTYPE - Mixograph Type - From Mixograph Reference Chart. (See pages 7-8.) 


Akela: 


RATE - Overall Rating when used see table 3. 
RMKS - Remarks. 


Western Wheat Quality Laboratory 


INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the tests 
after adjustment to an average protein content of the nursery using correc- 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale for ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(S105) chiang Spetcew 
VIN VARIETY LOAF VOLUME COOKIE 
as Anza 61 0 

2 Burt 2p he Oho 

3 Coulee 76 <070 

4 Fortuna 64 0 

5 Gaines 38 30 

6 Hyslop 0 sake 

ih Inia 66 68 e) 

8 Leanna 60 0 

Z Kharkof oe 0 
BG, Luke 0 .085 
nha Marfed 61 .098 
ae McCall 52 0 
Lo McDermid 0 UGE 
14 Moro 0 .094 
dhs Nugaines 62 PLL 
16 Omar 0 .083 
Alay Paha 0 Ose 
18 Sprague 0 -Voz2 
19 Springfield 0 042 
20 Twin 0 149 
aS Yamhill 0 oe 
22 Wanser 69 0 
23 Wared 625 0 


Variety name (VAR) not found or where the value is zero 


in Table 1, use correction factor=toreclassen& sample in 
Table 2. 


VIN = Computer system variety number 


CODE 
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CORRECTION FACTORS — TABLE 2 


CLASS 


SWW 
SWS 
CLUB 
HRW 
HRS 
HWW 
HWS 


(VC) (CC) 
LOAF VOLUME COOKIE 
60 scale 
60 ells 
55 -O71 
62 080 
62 -080 
62 080 
62 080 


RANKING AND RATING CODES - TABLE 3 


BREAD CRUMB GRAIN 


wOnNANLWNEH 


MEANING 


Excellent 
Satisfactory 


Questionable-Satisfactory 
Questionable 


Questionable-Unsatisfactozry 
Unsatisfactory 
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Thirty-Ninth Annual Report of the 
Westerngwheat sOualitve Laboratory 


ISS omCrop 


G.L. Rubenthaler, H.C. Jeffers, P.D. Anderson, A.D. Bettge, 
DA. Engle) and P SA-SpeLry oly ec) 


INTRODUCTION 


This is the Thirty-Ninth Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
geneticists, and pathologists in the seven Western states to 
evaluate the milling” and baking “quality >characteristicsmees 
experimental wheat selections grown and harvested as the 1986 
Crop. These investigations included several market classes and 
sub-classes of wheat which are commercially grown in the Pacific 
Northwest and the Western region and relates to their quality for 
commercial production and consumer acceptance. These studies 
deal with the physical-chemical flour properties associated with 
a wheat's suitability for commercial pastry and bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed in 


Che tables inajpordéer Sor  theiweeeaseroned ) Laboratony Number. 
Mixograms were run on all samples evaluated, but none were 
reproduced forPyrincluswvewerne this report. Alternately, each 


mixogram was characterized by type as described in the Methods 
Section. 


1/ Research Food “Technologist, «khesearch Food #lechnologistw 
a Physical “Sciencesrechniciran, “Physical Science™ Technicwaae 
Physical Science Technician, and Clerk-Typist, respectivery,: 
Uo Departments or = Agriculture, Agricultural Research 
Service, Western Region, assigned to the Western Wheat 
Ouality Laboratory, “Wheat, Genetics Quality, Physic logysand 
Disease Unit, Pullman, WA. 


2 Credit is [Gue Garrison King, Washington stavessUnivercii. 

vil Laboratory Jechnictan If for the flour milling vand pniysicel 
chemical determinations made on early generation material. 
This work was supported by grant funds from the Washington 
Wheat Commission. 
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METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, Sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: 


Buhler Milling: All of the 1982 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content Taneineeirom 14.0, too. 04, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 


water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure 1. 


All six flour streams were combined to make a Straieht—-grade flour. ~The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. 


Flour Yield: The percent of the total products recovered as straight-grade 
White flour. 


Milling) Time: = The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 
flour. Time is determined by visual observations and adjustments by an 
experienced miller. 








Meeting ocore.  Calculatédtas follows: 
We — ((80 = flour yield), + 50 (Flour ash -..30) + .48 (Milling time - 
Popswes (05 — 2 long patene)=+—5e8G6~— lst tempering. moisture) } 
Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 


eribed fin the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 
data to give a predicted Buhler flour yield and milling score was done with 
the following linear equations: 


Flour Yield Milling Score 


14006704 .83474X¥) Soft wheat Cy 
£32466 hs 83298x) Hard wheat (y 


Soft wheat (y 
Hard wheat (y 


=O LOST ee 361K) 
— 34391 8-1.0448xX) 


The Modified Procedure is schematically shown in Figure 2. Modifications 
include those described by Jeffers and Rubenthaler Ge 
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MODIFIED QUADRUMAT SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 





BRAN FLOUR SHORTS 





BREAK UNIT REDUCTION UNIT 
BRABENDER QUADRUMAT JR. WITH BRABENDER QUADRUMAT SR. 
QUADRUMAT SR BREAK ROLLS REDUCTION HEAD 


Ro lates: SIF VERS. 8 INCH TYLER TESTING 
DIAMETERS: 28 INCHES SIEVES ON ZELENY SEDIMENTATION 
COPE) SIEVE SHAKERS 


FAST ROLLS. 1200 RPM 


eae ABA TS oe SAO A rh SIFTING SCHEDULE: 


DIFFERENTIAL: 214 TO! BREAK STOCK: 
BRAN: REMOVED AFTER [| MIN. 
TEMPER: MIODLINGS: REMOVED AFTER AN 
TO 15% FOR 24 HOURS WITH ADDITIONAL 2 MIN.(3 MN. TOTAL) 


WETTING AGENT REDUCTION STOCK: 3 MIN. 


SAMPLE SIZE: 100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT WITHIN EACH COMPARISON GROUP) 


OUTPUT: 5-7 SAMPLES PER HOUR 


Figure €. Semi micro experimental mill flow with the roll corrugations per 
inc heme Vembr calcuno Wemuave corrugationyspirals of 12059 (1.75 ,,1288, and 1.25 
inch/ft. in progressive order, and the middling reduction roll spirals are 
peoenle col co ode Goscted smooth. Roll spacingssfor first, second and 
third break are 0.035, 0.0035, and 0.002 inch respectively. The middling 
rolls are set at 0.0015, 0.0020 and 0.0015 inch respectively. 


Semi Micro Flour Quality:* Wheats milled on the semi-micro mill which gave 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 
graph (3, 9), and AWRC test (14,17) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


Micro Milling of Single Plant Selections:* The 5-10 gm samples of grain 


were accurately weighed, placed in vials, and water added to bring them to 
14% moisture. The tempered grain was milled on the micro mill which consists 
of two pairs of corrugated rolls and double sifters with 38- and 135—mesh 
Stainless steel screens. The bran over the 38-mesh sifters was evaluated 

for milling properties by visual examination for the degree of bran clean-up. 
The throughs of the 135-mesh stainless steel screen, of those samples con- 
sidered to be good milling types, were examined for flour quality by means 

of the Modified Micro Sedimentation Method (12). Protein and lysine are 
determined on these materials by NIR analysis (16). A schematic flow dia- 
gram of the micros leis shown in fi puress (2 eee 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 


minutes. The NIR (Technicon 400) is routinely used as calibrated to the 
above method. 


Ash_of Wheat and of Flour: The ash from a 4-gram sample of wheat meal or 
flour heated for 15 hours, ate550°.C. in a muffle furnace. 9(1, Methousee-0 ee 


Protein of Wheat and Flour: The protein content of the samples was.deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 


Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 
7.5 ¢ flour due to absorptionsor water from 35 mi of .i*normal NaHCO, 
SOlu@CL On la). 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
flour in 100 ml of water and 7%ml of 1 N Lacticvacia (13). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 


very weak to expectionally long and strong types. The chart and instructions 
for its use are found on pages 7 and 8. 


*Supported by special grant of funds from the Washington Department of 
Agriculture and the Washington Wheat Commission to permit extensive early 
generation (F,-F,) testing. 
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USE OF MIXOGRAM REFERENCE CHART 

In addition to determining mixing time for optimum dough 
development by observation during baking test, mixing time “and 
mixing tolerance, two important baking properties of wheat flour 
can be determined independently from a mixogram. A ai kodaman te 
aétermined with 10, got flour and appropriate amount ot water a5 
give optimum absorption. it isf®really nothing morea than a 
recording mixer  reflecting/the, resistance the dougn! hace to. ne 
MLXEd OVET a Perl oOceotwwume-. Most mixograms are run either 7 or 
S-minutes which is SurPicientetimeeroremecum: ours to 1ve ta. ia 
picture of their mixing time and to show what happens when mixing 
continues _beyondl ibis point (missnespeaiwerds=tetleeced in the 
tail of Chescurve aud commonly =reterred stemas mt Ole: ancem 

Final evaluation must bermade withMecnsiderationelai venmene 
the proteins contene cf the flour because of the effec. es proteie 
content, has) on. the, mixing: cCharaGeer istics with meet hee te 
War Leo Y. Cisco owl eis increases, niin time will decrease with an 
apparent increase “ol etolerance, To illustratetthis, compare #3 


hign {H) with #2 medium (My) and Ge Tow (D)  which are = yore 


mixograms of the c¢lubSwheat Pahagat 012). 9S and) §6 wenurotews 
respectively. Similarly, 2H, 3M, and 4L are typical for Nugaines 
ats these protein levelse Little change can be observed on any 


wheat aboverl3..0 Ol De low 4.5. DPrecclme 
WMgawe chant will be Used sic identify the curve 
Characteristics which | most) closeiy~ tire heecanp Meant will he 


reportedmais numberst lL IM tlio evo through 8H. 


MIXOGRAM REFERENCE CHART 
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Cookie Baking: 40 g of flour, micro method, using 25% absorption, 
30% emulsified shortening, 3% dry skim milk, 1% N 
was employed (8). 


60% sugar, 
H,HCO,, 1% NaCL, 1% NaHCO, 


Cookie Diameter is the average diameter, 


in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl 


and the Constant 
Flour Weight Procedure was employed (1, Method 54-214). 


Farinograph Absorption is the amount of water required to center the highest 
portion of the Farinograph curve on the 500 unit line. 


Peak or Farinograph Mixing Time is the time interval, in minutes, from the 
first addition of water until the tip of the curve reaches its maximum 
heigne. . ; 


Stability of Period of Resistance’ is the number of minutes the top of curve 


remains above the 500 unit line when the highest portion (peak) is centered 
on the 500 unit#iiness . eet 


Bread Baking: An optimum absorption, optimum mixing, optimum bromate, 100 ¢g 
flour and straight. dough method using 7.2% yeast, 1 1/2% Salt, 6% sugar, 1/4% 


malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 
shortening was employed (5, Oey LOD). . 


Baking Absorption: The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutes required to mix the flour and the other bread 


dough constituents to the optimum condition as judged by an experienced baker 
(5). | 


Optimum Bromate: The amount of potassuim bromate required to produce the 
Optimum break, shred, crust, and grain characteristics of the loaf of bread 


(S)e 


Floure Color: The slurry method using 20 g of flour, 25 ml of water, stirred 
for 2 minutes with a glass stirring rod fitted with a llmm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (Fo) cali- 
brated with standard color discs #63 = 0 and #85 = 100. 


(Sa) 


co 
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ee 
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PompHrey+: ar .Vs, = and Rubenthaler; -G.L. Starcheoualiey OL 


Pivot Sprrmnkler irrigated” “Soft “White Winter Wheat. 
Submitted to Cereal Chem. as "NOTE". 


156) 


INVITED TECHNICAL PRESENTATIONS 
Rubenihaler, Gli we. go 


Presented a lecture to Food Science, WSU, "Cereal Products 
Ciass”, on “Noodles and Noodle Making”. Marchp25, wicca 


Participated in a USDA/OICD People's Republic of china Exchange 
Program by giving five-one day seminars on "Wheat Quality 
Characteristics” ,,in the PRC, Marche? 92Apr) le) oem Jone 


Presented a talk and tour of the Laboratory to Washington Dept. 
of Agriculture, Grain Inspection Managers, May 14, 1987. 


Presented a seminar "Soft White and Club Wheat Attributes" and 
tour of the lab to Korean Milling Team (USWA), May 21, 1987. 


Chat Ged mec Symposium Agricultural and industria Applications of 
Near IR Analysis" at the 42nd NW Regional American Association ohm 
Chemists, Bellingham, WA, June 17-19, 1987. 


Presented lecture (3 hr.) “Soft White Wheat Milling .and Baking 
Otialaries - at Intéernational-Grains Program; Manhattan yaks: July 
345, LoS Tr 
Presented lecture (3 hr.) "Soft White Wheat Milling and Baking 
Qualities * at International Grains. Program: Manhattan, KS Aug. 
Rhee obec Batyy 


Presented Seminar “Role of the USDA, Western Wheat Qua lit yealbaebew 
to Wheat Export “Trade” Education. Committee (WETEC}), WSs 
Legislative Team, Aug. 19 21987. 


Presented a. talk “Ciub Wheat Characteristics" eta. | Koreanmee laa 
Milling Team, oo we Le fe 


Pes) Cou ra  mmeeaice "Soft White Wheat Quality and Variety 
Development" to South Asian Buyers Mission (Malaysia/Thaziand), 
Sent 2k wee oO ue. 


Presented a talk 1987 Soft White Wheat Crop Quality" to the PNW 
meection of AACC Annitial® Meeting, §Coeur d Alene slp eoOce. 2376 198 


Presented .a talk “China Market .Potentialwand ‘Gpportunities™ | to 
North Idaho Foundation Seed Association, Moscow, BL, Nov. As 
LoCae 


Presented a talk eae aes Strength of, Flour by Mixograph" at 
Con Agra Flour .Milling Co. ,sOmaha .aNE AaNGY .. 2 5eemLooae 


Presented. a report "1987 Harvest Survey Results" to Pacific 
Northwest Grains Council Advisory Board, Portland, OR, Dec. 2, 
LOS 7. 
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VISITORS 
The Western Wheat Quality Laboratory Staff was pleased to have 
maa the fopportunity to meet, discuss, and give tours of our 
facilities with many visitors this past year. Several of these 


people were wheat breeders, grain buyers, flour millers, students 
and various government officials with an interest in wheat 
quality. Thes@LOollowing lista list, “not “all inclusive, of those 
who visited our facilities: 


U.S. Wheat Workers De 
Nabisco Z 
Oregon Wheat Growers League 8 


Congressional Legislators' Assistants 


Team 10 
Foreign: 

Korea 8 
Mexico S) 
Peoples smxepublic of China a 
Malaysia & 
Pakistan Z 
Australia | Z 
New Zealand 1 
England 1 
Chile Ht 
Singapore it 


Thailand zk 


BS) 


EARLY GENERATION NURSERIES 


1986 Crop 
NUMBER NUMBER 
NURSERY LOCATION BREEDER CLASS TESTED PROMISING 

SNGREDQL/86 Pullman Konzak/Davis H&SRW 167 89 
Red Qual/87 Pullman Konzak/Davis HRS 35i 82" 21 
SNGPLWHQ/86 Pullman Davis/Konzak SWS 68 29 
Early Generation Selections Pendleton C.R. Rhode SWW 293 203 
87 REA Advanced Commons Pullman R.E. Allan SWW 30 25 
87 REA Advanced Clubs Pullman R.E. Allan Club 79 46 
87 REA Semidwarf Burt Iso's Pullman Ree. fAltan HWW 34 ie 
87 REA Daws 2* /WC 87/861-890 Pullman Rak. Allan SWW 30 19 
87 REA Restorers + Smut Resist. Pullman Rob. Allan SWW 30 16 
87 REA Advanced Foot Rot Pullman R.E. Allan SWW a4 36 
SWW 86 Pullman, C.J. Peterson SWW 46 6 

Pomeroy, 

Rivtzyvi Ble 


Walla Walla, 
Cunningham 
87 REA Advanced Foot Rot Pullman R.wE, Allan SWW Pas 14 
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TABLE 1 


SUMMARY OF MEANS OF ANZA X CAJEME 71 
43) QUALITY FACTORS WITH SALINITY 
AND NITROGEN TREATMENTS. / 


SELECTIONS (n 
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SSE ee 9 aoe ee 


TWT 
FYELD 
FASH 
MSCOR 
BPROT 
BABS 
MTIME 
LVOL 
LVOLC 
BCRGR 


SIN1 





61.4 (62.2)* 
702372070 .68) 
-40 (.41) 

84.9 (84.7) 
EV Oa oC 2) 
DLrehG nh, O.5.0.30.) 
Z.Oie lo so) 
892 (891) 

889 (883) 
4.28 (4.20) 


S1N2 S2N1 


616273) OOF 6" (61.6) 
1052 (10.6) 69751 (09.0) 
-41 (.41) -44 (.43) 
84.4 (84.8) Clee Oa 2.4.) 
Ui Zeus O) allsol G11. 82) 
62.037 (64. 24)563 717 (64.38) 
2.05) 13084) Ze 30 (3,00) 
917 (909) 937 (949) 
902 (890) 899 (898) 
4.21 (3.80) 5.05 (4.40) 


S2N2 


60.4 (61.4) 
68.9 (69.3) 
44 (.44) 
81.4 (81.5) 
11 97, lente) 
63.79 (64.70) 
DOS) (2002) 
943 (951) 
992 (878) 
4.65 (4.20) 


* Means of Anza (2), Cajeme 71 (2), and Yecora Rojo (1) for each 
treatment. 


1/ 


Sl 


Fresh Water, S2 


Saline water (4500 ppm), Nl 


160 lb/N 


at planting, N2 = 160 1b/N at planting plus 100 1b/N at heading. 
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TABLE 2 
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SELECTION MIN, MAX, MEAN, STD DEV 
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ABLES 
STANDARD MIN, MAX, MEAN, STD DEV, & CV X TREATMENT 
S1N1 STANDARDS 
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TABLE 4 
STANDARD VARIETIAL MIN, MAX, MEAN, STD DEV, & CV ACROSS TREATMENTS 
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TABLE 5 
SCORED AS PROMISING IN OVERALL QUALITY 
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602/01 X X x X 602/25 
02 26 x X 
03 X x X 27 X 
04 X 28 
05 29 
06 30 --- YECORA ROJO --- 
07 : X 31 
08 32 x 
09 X X i X 33 
10 --- CAJEME 71 --- 34 
1 35 : X 
12 X 36 X 
13 K 37 X 
14 38 pe 
15 39 
16 ‘ X X 40 --- CAJEME 71 --- 
7 i X X * 41 
18 42 x X 
19 43 
20 --- ANZA --- 44 
21 x 45 
22 X X 46 
23 47 


24 48 --- ANZA --- 
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Student Residuals (t) for WA7196 Page 7 
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Student Residuals (t) for WA7I94 
LABNUN SRESTOT SRESCODI SRESLVOL BCRER 


861098 «= -0.64143 = -1,. 41001 0.76858 
861099 = 1.50353 -1.32402_ -0, 17952 
861100 1.19629 0.41310 0.78319 
861101 0.12805 0.07002 0.05802 
861102 0.04745 0.46662 -0,41918 
861103 0.35925 0.9533 0.19813 
861104 1.28372 0.26811 1.01562 
861105 -0.97780 -0.07038  -0.90741 
861106 = -0.. 71065 0.44856 = -1.15921 
Boll07 = =-0.52871 -0.34053 -0.18818 
Bb110B -0. 13507 0.07452 -0,20958 
861109 1.14169 0.84194 0.29975 


Bol110 = -3.07540 = -1,.19719 = - 1.87822 
BoLi 11 1.59738 1.54413 0.05325 
861412 1.71058 1.43612 0.27446 
Bbi113 1.79984 2.22946 -0.42962 


Blii4 1.57164 1.50369 0.06795 
Bbll1S = 0.95030 = - 1.26182 0.31152 
BoltiS -0.58858 -0.89392 0.30534 
861117 2.16735 0.42147 1.74608 
Bbi118 -1. 86051 ee 25714 = --2,.11965 
Boiit9 = - 1.54659 0.35918 = -1.18741 
Bb1120 9.01356 -0. 29179 0.30534 
Bo1121 3.44657 1.6866 1.73992 
861122 2.2360! 1.45846 0.77755 
861123 1.6089!  -0,63596 2.24477 
861124 = -0.84664 = - 1.15198 0.30534 
Bol125 = - 1.01450 = -0.57996 = -0,. 4345 
61126 0.08652 O.51613 = -0.42942 
861127 3.17407 1.84099 1.33308 
861128 = -0. 45590 0.45152 -0. 90741 
~ 861129 0.02143  -1.49606 1.51749 
861130 0.28400 -0.01574 0.29975 - 
BEL 13! 2.14066 0.1383! 2.00235 
861132 1.27945 = -0, 46135 1.74081 
61133 -4.11281 = -0,68319 = -0.. 4294? 
51134 = 2.98523 -1,34824 = - 1.63499 


Bi135 = -0.89528 = - 1.69393 0.79864 
Boi136 = -0.22752 -0. 05191 = -0, 17541 
51137 -2,83613 = -2.05082 —- -0.. 78532 
861138 9.17219 0.60180  -0,42962 
G61139 = -2.33914 = 1.17993 = - 1.15921 
861140 = -0, 75018 0.68169 = -1,43187 
Gol141 = -0,88420 = -0.18570 —_ -0.69850 
861142 2.38016 2 1035 0.27666 
861143 0.62970 0, 35880 0.27090 
8b1144 0.17771 “0. 23709 1.01480 
Bb1 145 1,80782 KERRI: 1.25445 
B61146 = -1,15848 = -1, 21651 0.05802 
Bol147 = -0.63267 — -0, 92280 0.29013 
861148 0.56093 0.74045 = -0.17952 
Bb1149 = -1, 32229 0.07002  -§,3923! 
841150 0.2508! -0.51949 0.76930 
Boi1S! = -0.27463 = -0, 82971 0.95508 
G61152-2.16830 = -0,.29179 ~1,87652 
B61153 0.09958  -0,20577 0.3053 

861154 0.44475 1,11580 -0.671 05 
81155 = -1,17037 0.46662 -1.63699 
861156 1.11268 1.30566  -0.19298 
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BOiiS7 = -1.38277 1.16465 = -0.19813 
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Student Residuals (t} for WA7i37 


LABNUM SRESTOT  SRESCODI  SRESLVGL = BCRGR 
860979 «= -0.41422 — -0. 47340 0.05938 3 
660980 «= 1.22830 = -0.66682 = -0. 56147 3 
860981 = - 0. 03112 0.21127  -0,24239 3 
860982 0.66347 $,50378 0.15969 3 
Bb0983 0.22419 -0.54598 0.77017 2 
860984 2.90309 1.93460 0.56849 2 
Bo0785 = -0.. 05547 0.78547 -0.84095 2 
860986 0.47817 1.02874 -0.55058 3 
860987 0.30251  -0.46766 0.77017 2 
860988 «= -2.10171 = -0.96213 = - 1.13958 2 
800989 «= - 1.88267 -1.73873 -0. 14394 2 
860990 0.897055 -0.29113 1, 18168 2 
Bb0771 = -0. 45017 0.08201  -0,55218 2 
860992 0.06432 0.39518  -0.35086 3 
860993 = -0. 65377 1.39002 -2.04379 2 
860994 2.06289 89-0. 44111 2.50400 3 
969995 0.67062 -0.38775 1,07837 2 
860996 Q.07148  -0.39453 0.46501 2 
860997 -0. 74480 = - 1, 84658 1.10218 2 
860998 3.81035 1.93249 1.87787 2 
860999 0.24659 0.08059 0.16600 2 
851000 3.07440 0.97499 2.09941 “ 
861001 0.87104  -0,80566 1.67679 2 
861002 «1.73036 1.35910 0.37126 3 
861005 = -1.70287 = -1.17069 = -0 53218 3 
861004 0.42407 0.759899 = -0,33493 3 
Bb1005 = -0.66003 = -0. 72743 0.06740 3 
861006 = -0.52548 = -0. 99240 0.46692 2 
61007 = -1.01289  -0.86895  -0.14394 v 
61008 = -1.69596  -0.25727 = -1, 43849 & 
861009 0.30114 0.83723 -0,53609 4 
861010 -2.48847 -1.65349 -0,83498 3 
BoLO!! 0.13144 0.86494  -0,75350 2 
G61012 -3,.20322,-0.92560 = -2.. 2778? 4 
BlQ1S = -2.45018 = -1.40484 «= - 1, 04533 2 
Gb1014 «= -0.24654 «= -11119859 0.87205 2 
BEI01S = -0.50612  -0.77922 0.27310 3 
861016 0.26648 0.49864  -0.23214 2 
B61017 = -$,52589 0.21137 -0.73726 Z 
861018 1,63004 2.05883 -0.42879 2 
851019 = -O. 71311 = -0.33450 = -0. 37841 6 
861020  -0.90871 0.63006  -1.53877 3 
861021 9.21169  -0.25803 0.46972 3 
861022 1.45498 1.49036 -0.03539 4 
861023 0.76056 1.29410  -0,53354 3 
861024 0.08352 0.61434 -0,53082 3 
Bo1025 = 1.35393 = -0,33450 = - 1.01944 & 
81026 0.91579 0.44506 0.46972 3 
861027 = -0.88450 -0.04892 = -0., 8355 2 
861028 = -G, 53112 0.85319 -1.3843! 3 
861029 230451 0.91936 1.38515 2 
Bb1030 1.49461 1, 11100 0.3836! 2 
86105 0.21937 0.62943 -0, 84320 4 
85103 1.65253 -0.15276 1.80530 3 
86103 “0.62029 = -2,.61054 1.99025 4 
861034 -1, 3150! “1 ATEO2 0.19051 4 
Bb1035 = -0,17788 = -0.. 44298 0.26510 3 
861036 = -0.35091 0.20509 = -0, 12587 2 
Bb1037 «= -0, 10344 0.65006  -0.73350 3 
861038 0.21957 0.24216  -0.02259 4 
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Student Residuals (t) for WA7188 
LABRUN SRESTOT SRESCODI SRESLYOL BCRER 


861039 1.40592 1.05614 0.34978 4 
861040 -3.82070 -0.96090 -2,85980 4 
Bb1041 = - 1. 35838 0.15223 = - 1, 51040 4 
Bbi042 = -0. 35969 9.53235  -0.89204 a 
Bbi04S = 1.49987 = -0.21427 = - 1. 2855 3 
861044 = -0.. 92878 0.94714 = -1.87592 3 
B61045 -2.21807  -0.92487 -1,29320 3 
861046 = -1.59794 = -0.26435 = - 1.33359 4 
Bb1047) «= -2,88952 = -0.66248 = -2.02705 4 
861048 0.69912 0.16734 0.93177 3 
B61047 = -2.70873 = -1.17810 = - 1, 53043 4 
Bb1050 = 1.02336 8 9-O.13131 -0.99204 4 
86105! 0.95463 1.48008 -€,54544 4 
861052 0.35608 1.44489 = -1, 08892 4 
861055 = - 1.06138 0.13436 = -1.19574 4 
Bb1054 2.14749 1.36420 0.78328 4 
861055  -2.12727 -1,73140 = -6.39587 4 
861056 3.66394 2.29999 1.36794 st 
861057 2.80253 0.49927 2.30326 3 
BO1058 = -0.38644 = - 1. 31619 0.92975 3 
861059 1.75368 1,31394 0.43974 4 
861060 1.96749 0.18480 1.58269 3 
86106! = -0. 22832 O.31712  -0,54544 3 
861062 0.42541  -1,04386 1.46927 4 
861043 1.98835 9.75634 1,2320! b 
Bb1064 = - 1.47154  -0.87294 = -0 598 bt J 
861065 1.26139 0.79979 0.44160 3 
Bb1066 0.90374 0.55396 0.34978 3 
- 861067 -1,.44051 = -1.34599 -0.09451 3 
861088 2.11685 1.48008 0.65678 3 
861069 -0,08710 9-0, 48171. 0.39441 4 
861070 1.25105 1.01919 0.23186 4 
Bo1071 =-0.66507 = -0.61780 = -0.04728 4 
861072 0.67379 0.23405 0.43974 4 
51073 = -0.00862 —-0..29723 0.28861 3 
861074 §=-0.89890  -0.89827 -0.00063 6 
861075 = -0.23493 = -1. 14037 0.92544 4 
861076 1,30744 1.06474 ), 24270 6 
861077 «= -0.29997 -1.37569 1.67572 ) 
861078 §=-0.00722 _-0, 95259 9.94536 6 
861079 1.31872 1.03010 0.28851 3 
861080 = 0.66909 = -0.41353 = -0, 25554 4 
861081 0.64530 §-0.21909 9.86439 4 
861082 0.42244 = -0,56502 0.98746 4 
861083 0.84786 -0.33955 1.18741 4 
861084 0.40788 -0.63593 1.04381 ] 
B61085 = 2.29216 = - 2, 46925 0.17709 4 
Bold85 = -2.26963 = -1.19218 — -1.07746 3 
861087 2.03407 2.04658 -0.01250 3 
Bo1088 = -0.51599 = -0,214277 — -0. 3017! 4 
861089 1/32638 0.55006 0.77632 4 
861090 = -0.24455 = -0,57950 0.33494 3 
861091 0.48679 1.43656  -0.95557 4 
Bole92-1,29414 = -0.89827 — -0, 39587 2 
861093 2.25418 1.15865 1.0755 3 
861094 = -0, 18409 0.28836 -0.47245 § 
861095 0.25721 0.46692 -0.20971 r] 
81096 »=— 0.37698 §=— -0.36448 «= -0..01250 4 
861097 = -G.41763 = -0..64948 0.23186 4 
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